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6.1 Annual Cost Analysis

Some assumption that must be made before beginning:
(1) the interest rate for investment of 4% will not change
over the next 50 years; (2) construction costs will not
change; (3) assume 178' pipe under a 5' fill on a typical
interstate project.

Corregated Metal Pipe

Length x construction cost (1967) = Total initial cost
178' x $5.83/lineal ft. = $1037.74
Principal x (crf-4%50 yrs.) = Annual cost
(cr£-4%-50 yrs.) = 0.04655020
1037.74 (0.04655020) = $48.31

Replacement Costs

(1) Remove & Replace pavement
30 Syds. x $20/Sy = $600

(2) Excavation and Removal of existing pipe
178' x $2.50/1lineal foot = $445

(3) Detour in Median (including temporary sur-
‘ facing) 2500 Cy x $50/Cy = $1250

(4) New Pipe
178' x $5.83 = 1037.74
Total 3332.74

Annual cost of $3332.74 invested 25 years from now = principal x
present worth factor x capital recovery factor :

(pwf' -4%-25) = 0.26223370
(crf-4%-50) = 0.04655020

Annual Cost = 332.74 (0.26223370) (0.046555020)
= $40.68

Total Annual Cost
= $48.31 + $40.68

= $88.99

€ based on average cost 1lst 9 mo. 1967



Concrete Culvert Pipe

178' x 7.03 (1967 average) = $1251.34

Annual cost 1251.34 (crf. 4%-50 years)

1251.34 (0.04655020)
$58.25

Stainless Steel Pipe

178' x 14.37d

2557.86

2557.86 (crf.-4%-50 years)
2557.86 (0.04655020)

$119.07

Annual Cost

These costs reflect the high annual costs associated with
the stainless steel pipe, they amount to, 50¢/lineal foot for
corregated metal pipe, 33¢/lineal foot for concrete pipe and
67¢/lineal foot for stainless steel pipe.

7.0 Concluding Remarks

In conclusion, there are a few comments that should be
made in regard to some statements contained in this report.

The values of the pH of the water flowing in the stream
bed was determined with litmous paper which is color based
and the pH depends entirely on the color comparisons. The pH
of the water does not seem to have any effect on the soil in
the area. There were no pH tests performed on the soils in
the area, therefore no data is available on this aspect. There
are many variables that are connected to corrosion in pipes
that were never studied or correlated in this study,7 these
include besides the hydrogen iron concentration, electric:ipo-
tential, saturation with calcium carbonate, velocity of flow,
also factors such as grade of inlet, and grade of culvert.
Some type of a study should have preceded this installation
that would have indicated the condition of culverts in the
same general area. Without this data proper analysis of the
stainless steel pipes is next to impossible. All that can
actually be done is by visual observation.

“ Price per foot figured on the basis of $.29/1b quoted
by Mr. Thorpe at the fabrication on 12 April 1967 plus the

installation cost of galvanized pipe. (See Appendix C for
calculations.)



In the economic analysis, the design life of the pipes
is a many varied thing. The life of the concrete and gal-
vanized pipes was predicted from the data available. The
only available data on stainless steel pipe says that they have '
atheoretical life of infinity. At present, the policy on cul-
vert pipes in Iowa is to use concrete culverts under roadways,
and it is left to the contractors own judgment as to the type
of pipe he wants to use for entrance pipes. Therefore, at
present stainless steel pipes could be placed at entrance loca-
tions,only. Even though the life of the stainless steel pipe
is infinite, the life of these entrances is not infinite. It
is rather hard to believe that the entrances and possibly the
roadway would not be re-worked if not even reconstructe in 50
yvears. This is how the 50 year life for the stainless steel
pipe is obtained.

When one looks at the data pertaining to flow in Section 40,
it is possible to ascertain that no real large amount of water .
goes through the test pipes in an average year. With a more
judicious study, it is conceivable that a much better location
could have been selected, and therefore more meaningful data
extracted.

The continuing plan of study of these pipes consists of
observations with short written reports by the observer. The
velocity of the water will be checked, along with the pH of
the water and soil at various times. These observations will
continue for an undeﬁ%ermined period of time.



Appendix A

Typical Chemical Composition, Percentages

Alloy C Mn Si Cr Ni Ti
MF-1 0.04 0.50 0.40 11.00 0.20 0.50
Appendix B

tE = LVﬁDo

where: tE = time to drain the area, days

L = Length of the barrel, ft.

Vw = Total volumé of water, cu. ft.
D, = Depth of barrel, ft.

v = Velocity of flow, ft/day

Volume of barrel, cu. ft.

<
[

Drp = Depth of flow in barrel, ft.

v, = 33 in./year x 36 acres x 43560 25.2
12 in./ft acre
= 431,244 cu._ ft.
feet
Vg = 3 x4 x 87 = 1044 cu. ft.
te = 87 x 431,244 x _4 x_1 x 1
2.8 1044 1.5/12 3600 29
= 4.74 days

% of time water flowing = 4.74 x 100 = 1.30%
365

Fe
Balance



Appendix C

Assume a pipe of one ft. length, 24 inch diameter, and
12 gage size.
24 inch, 12 gage weighs 39.6 lbs./ft.6
at $.29/1b.

cost = 39.6 ($0.29) = $11.48

weight of 24 inch, 12 gage CMP
= 29.4 1bs./ft.'
cost = 29.4 1lbs./ft. ($0.10/1b.)€ = 2.94

construction costs (1967) for CMP
= $5.83/ft.

- . installation = 5.83 - 2.94
= $2.89/ft.

construction cost for stainless steel will be
= $11.48 + $2.89

=$14.37/ft.

€ $.10/1b was quoted by Mr. Thorpe for CMP same time as
the price of $0.29 for the Stainless Steel.



8.0

3.

References

American Association of State Highway Officials,
AASHO 1964

Durability Design Method for Galvanized Steel Pipe in
Minnesota, Minnesota Members of National Cooregated
Pipe Association, Spring 1967

"Understanding Iowa Soils", Simonson, Riecken, Smith 1952

Report on Limited Condition Survey of Galvanized Corre-
gated Metal and Concrete Pipe Drainage Structure, un-
published-internal report, R-164, DeYoung, Stewart, Boring.

"Magnitude and Frequency of Iowa Floods", Schwob, Bulletin
Number 28, Iowa Highway Research Board.

"Why Stainless Steel Culverts?" Allegheny Ludlum Steel
Corporation.

Durability of Corregated Metal Culverts, State of
New York Department of Transportation, Research Report
66-5, November 1967.



	_16042850
	_16042851
	_16042852
	_16042853
	_16042854
	_16042855
	_16042856
	_16042857
	_16042858
	_16042859
	_16042860
	_16042861
	_16042862
	_16042863
	_16042864

